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AMENDED CLAIMS 
[received by the International Bureau on 23 December 2000 (23. 12.00); 
original claims 3 1 and 32 renumbered 30 and 3 1 ; 
remaining claims unchanged (6 pages)] 

1 . A method of specifically inhibiting an immune response to one or more 
selected antigens comprising: 

exposing purified or isolated antigen presenting cells (APCs) that present 
5 an antigen against which selective inhibition of an immune response is desired to 
an immiinosuppressive composition comprising one or more factors secreted by a 
glioblastoma cell. 

2. The method of claim 1, further comprising: 

10 introducing the purified or isolated APCs mat have been exposed to the 

immunosuppressive composition into a subject in whom a reduced immune 
response to the antigen is desired, in a therapeutically effective amount sufficient 
to selectively inhibit the immune response of the subject to the antigen. 

15 3. The method of claim 1, wherein the purified or isolated APCs axe obtained 
from a transplant donor, and wherein the APCs express a transplant antigen 
against which specific inhibition of the immune response is desired. 

4. The method of claim 1, wherein the APCs are obtained from a subject, 
20 wherein the APCs present an autoantigenic antigen against which specific 

inhibition of the immune response is desired. 

5. The method of claim 4, wherein the purified or isolated APCs are 
incubated with an autoantigenic peptide, in an amount effective to cause the APCs 

25 to present the autoantigenic peptide. 

6. The method of claim 1 , wherein the method specifically inhibits the 
irnmunc response by inducing apoptosis and/or anergy in T cells specific for the 
antigen. 

30 
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7. The method of claim 2, wherein the APCs are obtained from a donor other 
than the subject, and the selected antigens are donor-specific antigens present on 
an allogenic graft. 

5 8. The method of claim 7, wherein the APCs are obtained from a donor of an 
allogenic graft that is transplanted to the subject, and the introducing step 
comprises administering a sufficient dose of the exposed APCs to the subject to 
specifically inhibit the subject's immune response against an antigen presented by 
the APCs of the donor. 

10 

9. The method of claim 1 wherein the antigen presented by the APCs is an 
autoantigenic protein of an autoimmune disease. 

10. The method of claim 9, wherein the purified or isolated APCs are obtained 
15 from a subject suffering from an autoimmune disease, and the isolated or purified 

APCs are repetitively exposed to one or more peptide fragments of the 
autoantigenic protein of the autoimmune disease, and the introducing step 
comprises administering a therapeutically effective amount of the exposed APCs to 
the subject. 

20 

11. The method of claim 10, wherein the autoimmune disease is selected from 
the group consisting of multiple sclerosis (MS), rheumatoid arthritis (RA), 
myasthenia gravis (MG), systemic lupus erythematosus (SUE), and insulin 
dependent diabetes mellitus (IDDM). 

25 

12. The method of claim 10, wherein the autoantigenic protein is selected from 
the group consisting of myelin basic protein (MBP), type H collagen, acetyl 
choline receptor (AcChoR), nuclear proteins, and pancreatic islet cell antigens. 

30 13. The method of claim 1, wherein the APCs are selected from the group 
consisting of monocytes, macrophages, and dendritic cells. 
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14. The method of claim 13, wherein the APCs comprise monocytes. 

15. The method of claim 8, wherein the APCs comprise monocytes isolated or 
5 purified from the donor's blood. 

16. The method of claim 9, wherein the APCs comprise monocytes isolated or 
purified from the subject's blood. 

10 17. The method of claim 1 , wherein the glioblastoma cell is selected from the 
group consisting of SNB 19, U251 A172, A1207, A1235, A2781, U87 MG, U13S 
MG and U373 MG. 

18. A purified immunosuppressive composition for use in selectively reducing 
15 an immune response to one or more selected antigens in a subject, the composition 
comprising one or more factors secreted by a glioblastoma cell mat have the 
following characteristics: 

a) incubation of the composition with APCs presenting an antigen, and 
subsequent exposure of the incubated APCs to T cells specific for the antigen, 

20 induces the T cells to undergo anergy or apoptosis; 

b) a molecular weight greater than about 40 kDa; 

c) ability to bind to anion, but not cation exchange columns; 

d) maintain an ability to induce T cells to undergo anergy or apoptosis 
under the conditions of a) within the pH range of 2 to 11, following heat exposure 

25 up to about 56° C, and following immunoprecipitation of TGF- Bl, TGF- B2, 
TGF- B3, IL-6, calcitonin gene related peptide (CGRP), and M-CSF from the 
composition; and 

e) loses the ability to induce T cells to undergo anergy or apoptosis 
under the conditions of a) following heat exposure above 56° C, or after exposure 

30 to trypsin . 
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19. The immunosuppressive composition of claim 18, wherein incubation of 
the composition with an effective amount of monocytes, dendrites, and B cells 
causes effects comprising the following: 

a) decreased expression of MHC class n antigens and CD 80/86 on the 
5 surface of the monocytes and the dendrites, but no effect on the expression of 

MHC class II antigens and CD 80/86 on the B cells; 

b) increased expression of IL-10 in monocytes and dendrites; and 

c) decreased the expression of IL-12 in monocytes and dendrites. 

10 20. A method for enhancing tolerance in a host mammal to an allogenic donor 

graft, comprising: 

exposing APCs obtained from a donor mammal to a therapeutically 

effective amount of a composition secreted by a glioblastoma cell, wherein the 

composition is effective to induce the APCs obtained from the donor mammal to 
15 secrete one or more factors that selectively inhibit clonal proliferation of a T cell 

that specifically recognizes an allogenic antigen presented by the APCs obtained 

from the donor mammal; and 

administering a therapeutically effective dose of the APCs obtained from a 

donor mammal that have been exposed to the therapeutically effective amount of 
20 the composition secreted by the glioblastoma cell to the host mammal to inhibit 

recognition of the allogenic antigen by the host mammal by inhibiting the clonal 

proliferation of the T cell of the host mammal in response to presentation of the 

allogenic antigen by the APCs. 

25 21. The method of claim 20, wherein the allogenic antigen is an antigen from 
the allogenic donor graft. 

22. The method of claim 20, wherein obtaining the donor mammalian APCs 
comprises specifically isolating or purifying APCs that recognize the allogenic 
30 antigen in the donor graft. 
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23 The method of claim 22, wherein the APCs are obtained from a source 
selected from the group consisting of an organ, tissue, bone marrow and blood of 
the donor mammal. 

5 24. A method for enhancing tolerance in a host mammal to an autoantigen, 
comprising: 

obtaining APCs from the host mammal, wherein the APCs present an 
antigen to T cells which recognize the antigen and undergo a specific clonal 
proliferation to induce an immune response against the antigen; 
10 culturing the APCs ex vivo in an effective amount of a composition 

secreted by a glioblastoma cell in an amount effective to induce the APCs to 
secrete one or more factors that selectively inhibit the specific clonal proliferation 
of the T cells that recognize the autoantigen presented by the APCs; and 

administering a therapeutically sufficient dose of the APCs to the host 
15 mammal to inhibit recognition of the autoantigen by the host mammal. 

25. The method of claim 2, wherein mtroducing the APCs into the subject 
comprises administering the APCs by a route selected from the group consisting of 
intravenous, subcutaneous, intramuscular, and intraperitoneal administration. 



20 



25 



26. The composition of claim 18 for use as a medicament. 

27. The composition of clam 18 for use in a method of treating an immune 
mediated disease, comprising admimstering the composition to the subject. 

28. A method of inhibiting an immune response to one more selected antigens 
comprising contacting an APC with the composition of claim 18. 



29. A method of making an immunosuppressive composition for use in 
30 suppressing an immune response to an antigen, comprising incubating a 

supernatant harvested from a glioblastoma cell culture and the antigen with an 
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APC, thereby producing an immunosuppressive composition that includes the 
APC. 

30. The method of claim 29, further comprising combining the 
5 immunosuppressive composition with a pharmaceutical carrier. 

31 . The composition obtained by the method of claim 29. 

32. The method of claim 29, further comprising purifying the APC to produce 
10 a substantially pure APC composition prior to incubating with the glioblastoma 

cell culture supernatant. 

33. The method of claim 29, further comprising purifying the APC to produce 
a substantially pure APC composition after incubating with the glioblastoma cell 

IS culture supernatant. 
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STATEMENT UNDER ARTICLE 19 

Claims 1-33 were pending in the present application. The search of claims 1-17, 20- 
25, and 28, directed to a method of treatment of the human/animal body, was carried out 
based on the alleged effects of the compound/composition. Category X and X, P documents 
were cited as relevant to claims 1-33. 

EP 0 155 433 to Fontana and EP 0 159 289 to Sandoz were cited as Category X 
documents as applied to claims 1-33. Neither EP 0 155 433 nor EP 0 159 289 (herein the 
"EP references ,, ) disclose a method or a composition for inhibiting an immune response by 
exposing isolated or purified antigen presenting cells (APCs) that present an antigen, against 
which selective inhibition of an immune response is desired, to an immunosuppressive 
composition having one or more factors secreted by a glioblastoma cell. 

Although T cell proliferation and IL-2 production were known to be defective in 
glioma patients and in cultures of PBMC exposed to glioblastoma cell supernatants, it was 
not known that these T cell defects have their origin in alternation of APC function. 
Therefore, the discovery that exposing isolated or purified APCs to an immunosuppressive 
composition secreted by a glioblastoma cell can be used to specifically inhibit an immune 
response against antigen(s) presented on the APCs is both novel and inventive. In turn, it 
would not have been obvious that exposure of the purified or isolated APCs to the 
composition could be used to treat graft rejection or autoimmune disorders. 

Claims 1-17 and 20-25 

Claims 1-17 and 25 of the present application are directed to a method of inhibiting an 
immune response to one or more selected antigens. The method generally involves exposing 
purified or isolated APCs, which present an antigen against which selective inhibition of an 
immune response is desired, to an immunosuppressive composition containing one or more 
factors secreted by a glioblastoma cell. Although the EP references disclose a 97 kD factor 
obtained from a glioblastoma supernatant which inhibits IL-2 dependent T-cell mechanisms, 
there is no teaching or suggestion that one or more factors secreted by a glioblastoma cell can 
be incubated with APCs, in order to selectively inhibit an immune response against the 
antigen (s) presented by the APC. 

In one embodiment of the present invention, the APCs are exposed to the 
immunosuppressive composition ex vivo. This method results in the inhibition of the immune 
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response against the antigen(s) presented by the APC, not all antigens present in a subject. 
This selective inhibition provides a superior result to that taught by the EP references, which 
at most teach the administration of the immunosuppressive composition to the patient, not 
exposing (he composition to isolated or purified APCs. Administration of the 
rrnmunosuppressive composition to the patient will not likely produce a selective inhibition 
of the immune response. Instead, the patient's immune response would be mdiscriminately 
inhibited, subjecting the patient to the risk of generalized immunosuppression and infection- 
Claims 20-24 of the present application are directed to methods of enhancing 
tolerance in a host mammal to an allogenic donor graft or autoantigen. The method of 
enhancing tolerance in a host mammal to an aUogcnic donor graft involves exposing APCs 
obtained from a donor mammal to a composition secreted by a glioblastoma cell, and 
administering the exposed APCs to the host mammal to inhibit the host's immune response to 
the donor's allogenic antigen. 

The EP references state that the disclosed immunosuppressant factor obtained from a 
glioblastoma supernatant can be "used in connection with transplant operations to prevent 
rejection" and to treat "diseases where suppression of the body's immune systems is 
indicated . . . [st\ch as] auto-immune diseases** (page 20 EP 0 155 433 and page 23 EP 0 159 
289). However, there is no teaching or suggestion that the tolerance in a host to an allogenic 
donor graft can be enhanced by exposing APCs obtained from a donor to a 
immunosuppressive composition secreted by a glioblastoma cell, and administering the 
exposed APCs to the host to inhibit the host's immune response to the donor's allogenic 
antigen. In addition, there is no teaching or suggestion that the tolerance of a host 
autoantigen can be enhanced by ex vivo exposure of APCs, obtained from the host, to a 
composition secreted by a glioblastoma cell, and adWnistering the exposed APCs to the host 
to inhibit the host's immune response to the host's autoantigen. 

Because claims 1-17 and 20-25 are directed to a previously unidentified method for 
selective inhibition of an immune response, the claims are novel and inventive in view of the 
prior art, and define patentable subject matter. 

Claims 18, 19 and 26-33 

Claims 18, 19 and 26-33 of the present application arc directed to an 
immunosuppressive composition for selectively reducing an immune response in a subject, 
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and methods of using and making the composition. Although the EP references disclose an 
immunosuppressive factor obtained from a glioblastoma supernatant, there is no teaching or 
suggestion that one or more factors secreted by a glioblastoma cell can be used to selectively 
inhibit an immune response against an antigen presented by an APC. Instead, the 
administration of the composition to a subject in those references would provide a 
generalized inhibitory effect on APCs of the subject, which would result in non-selective 
inhibition of the immune response, and generalized (undesired) immunosuppression. As 
discussed above, the selective inhibition provided by the present application provides a 
superior result to compositions disclosed in the prior art, which result in a general inhibition 
of the immune response. 

Because claims 8, 19 and 26-33 are directed to a previously unidentified 
immunosuppressive composition for selectively reducing an immune response in a subject, 
the claims are novel and inventive in view of the prior art, and define patentable subject 
matter. 

In conclusion, the cited art of EP 0 155 433 to Fontana and EP 0 159 289 to Sandoz 
fails to disclose or suggest a method of exposing isolated or purified APCs to an 
immunosuppressive composition secreted by a glioblastoma cell to specifically inhibit an 
immune response against an antigen presented on the APCs, or compositions for such a 
method. The claims therefore define patentable subject matter. 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-42 as originally filed 

Claims, No.: 

1-33 as originally filed 

Drawings, sheets: 

1/13-13/13 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novetty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 1-17, 20-25, 28. 

because: 

El the said international application, or the said claims Nos. 1-17, 20-25, 28 (with respect to industrial 
applicability) relate to the following subject matter which does not require an international preliminary 
examination {specify): 
see separate sheet 

□ the description, claims or drawings {indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed {specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 
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Novelty (N) 


Yes: 


Claims 


1-17, 20-25, 28-33 




No: 


Claims 


18-19, 26-27 


Inventive step (IS) 


Yes: 


Claims 


1-17, 20-25, 28-33 




No: 


Claims 


18-19, 26-27 


Industrial applicability (IA) 


Yes: 


Claims 


18-19, 26-27, 29-33 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re It m III 

Non-establishm nt f opinion with r gard to n v Ity, inv ntiv st p and industrial 
applicability 

1 . Claims 1-17, 20-25 and 28 relate to subject-matter considered by this Authority to be 
covered by the provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 

In this context, the said claims are considered to fall under the concept of methods 
of treatment of the human/animal body (see further point 9 under Item V). 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1 : EP-A-0 1 55 433 (FONTANA ADRIANO) 25 September 1 985 (1 985-09-25) 
D2: EP-A-0 159 289 (SANDOZ AG ;SANDOZ AG (DE); SANDOZ AG (AT)) 23 
October 1985 (1985-10-23) 

2. The documents cited as a P-document in the International Search Report are not to 
be regarded as state of the art according to Article 33(2) PCT, as the date of priority 
claimed can be allowed for the relevant parts of the present application. 

3. The subject-matter of independent claim 1 8 is not new in the sense of Article 33(2) 
PCT for the following reasons: 

Documents D1 and D2 disclose the production of purified supernatant from 
glioblastoma cell line, the said composition comprising a factor secreted by the 
glioblastoma cells, having a molecular weight of 97 000 (see page 1 , lines 1 8-20 and 
page 8, lines 10-31). Moreover, all the other features of claim 18 (a), c), d) and e)) 
are functional features which do not further define the immunosuppressive 
composition in terms of technical features. As the compositions disclosed in D1 and 
D2 are supematants from glioblastoma cell line, it is likely that they present the same 
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functional characteristics. 

Thus, all the features of claim 18 are already disclosed from D1 and D2. 

4. The same objection applies to dependent claim 19, as the said claim does not further 
define the composition in term of technical features, and to claims 26 and 27 as D1 
and D2 disclose the use of the said composition in the treatment of diseases and 
conditions where suppression of the body's immune response is desired (page 20, 
lines 1-3 and page 23, lines 1-4 respectively). 

5. As the particular combination of features of independent claim 1 is not disclosed in 
any cited prior art, the subject-matter of the said claim would appear to be novel 
(Article 33(2) PCT). 

6. Moreover, the subject-matter of the said claim involves an inventive step in the sense 
of Article 33(3) PCT for the following reasons: 

The closest state of the art is considered to result from documents D1 and D2. 
These documents disclose that cultures of glioblastoma cell lines secrete a factor that 
inhibits IL-2 dependent T-cell mechnisms. 

The subject-matter of claim 1 is distinguished therefrom in that APCs that present an 
antigen are incubated with a composition comprising one or more factor secreted by 
a glioblastoma cell line. 

The technical effect of this distinguishing feature results in a selective inhibition of the 
immune response to the antigen carried by the APCs. 

The technical problem to be solved by the invention was therefore to provide a 
method for specifically inhibiting an immune response to a selected antigen. 

The above mentioned technical problem has convincingly been solved by the 
discovery that the immunoregulatory effects of glioma culture supernatant on the 
inhibition of T-cell proliferation has its origin in APCs. The applicant has shown that 
the incubation of APCs with glioma culture supernatant causes specific inhibition of 
the immune response because it induces apoptosis and/or anergy in the subject's T 
cells specific for the antigens presented by the APCs, but does not affect the immune 
response to antigens not present on the APC surfaces. 
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As the said solution is not disclosed, nor suggested in the cited prior art, the subject- 
matter of claim 1 involves an inventive step in the sense of Article 33(3) PCT. 

The same applies to dependent claims 2 to 17 and 25. 

7. The same reasoning applies to independent claims 20, 24, 28 and 29 as the subject- 
matter of the said claims relates to different methods based on the same inventive 
concept, as mentioned under point 6. 

Thus, the subject-matter of claims 20, 24, 28, 29, and their respective dependent 
claims, is new (Article 33(2) PCT) and involves an inventive step in the sense of 
Article 33(3) PCT. 

8. The subject-matter of claim 32 relates to a composition defined in terms of the 
process of claim 29. The said process defines the composition in that it is an 
immunosuppressive composition that includes the APC. 

As such particular combination of features is not disclosed in any cited prior art, the 
subject-matter of the said claim would appear to be novel (Article 33(2) PCT). 

Moreover, the said claim involves an inventive step (Article 33(3) PCT) for the same 
reasons as mentioned under above point 6. 

9. For the assessment of the present claims 1-17, 20-25 and 28 on the question 
whether they are industrially applicable, no unified criteria exist in the PCT 
Contracting States. The patentability can also be dependent upon the formulation of 
the claims. The EPO, for example, does not recognize as industrially applicable the 
subject-matter of claims to the use of a compound in medical treatment, but may 
allow, however, claims to a known compound for first use in medical treatment and 
the use of such a compound for the manufacture of a medicament for a new medical 
treatment. 



Re Item VII 

Certain defects in the international application 

1. Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
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disclosed in the documents D1 and D2 is not mentioned in the description, nor are 
these documents identified therein. 



Re Item VIII 

Certain observations on the international application 

1. The subject-matter of claim 17 is directed to various cell lines. However, as no 
reference to accession numbers are given, it is not clear from the description if all of 
the said cell lines have been made available to the public in such a manner as to 
enable the invention to be carried out by a person skilled in the art. Therefore, the 
subject-matter of claim 17 does not fulfill the requirements of Article 5 PCT. 

2. Claim 25, which is dependent on claim 2, and claims 26 and 27, dependent on claim 
18, are not grouped together with the claims on which they are dependent (Rule 6.4 
a), b); c); PCT-Guidelines C-lll, 3.6). 
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IN THE INTERNATIONAL BUREAU OF WIPO 



PATENT COOPERATION TREATY 
The International Bureau of WIPO 
Attention: Catherine Humbert 

In Re International Application of: THE GOVERNMENT OF THE UNITED STATES OF 
AMERICA REPRESENTED BY THE SECRETARY, DEPARTMENT OF HEALTH AND 
HUMAN SERVICES; NATIONAL INSTITUTES OF HEALTH 

International Application No.: PCT/USOO/07959 

Intemational Filing Date: 23 March 2000 (23.03.00) 

For: INDUCTION OF ANTIGEN-SPECIFIC UNRESPONSIVENESS BY 
GLIOBLASTOMA CULTURE SUPERNATANTS (GCS) 

Date: December 23, 2000 



34, chemin des Colombettes 
1211 Geneva 20 
Switzerland 

These remarks accompany an Article 19 amendment in reply to the International 
search report dated 26 October 2000. A two-month period for response was set, making a 
response due on or before 27 December 2000. 

Article 19 Amendment 

The claims have been amended as shown in the attached annotated copy of the claims, 
wherein bracketing indicates a deletion and underlining indicates an addition. The original 
claims had no claim 30, but two claims numbered 32. Therefore, original claim 31 was 
renumbered and is now claim 30, and prior claim 32 was renumbered and is now claim 31 . 

Also enclosed are substitute pages 43-48 which provide a non-annotated copy of the 
amended claims. 

Support for the claim amendments can be located in the specification on pages 4-6. 



ARTICLE 19 AMENDMENT AND STATEMENT 



International Bureau of WIPO 



Via Facsimile (41-22) 740 14 35 
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Statement 

Claims 1-33 were pending in the present application. The search of claims 1-17, 20- 
25, and 28, directed to a method of treatment of the human/animal body, was carried out 
based on the alleged effects of the compound/composition. Category X and X, P documents 
were cited as relevant to claims 1-33, 

EP 0 155 433 to Fontana and EP 0 159 289 to Sandoz were cited as Category X 
documents as applied to claims 1-33. Neither EP 0 155 433 nor EP 0 159 289 (herein the 
"EP references") disclose a method or a composition for inhibiting an immune response by 
exposing isolated or purified antigen presenting cells (APCs) that present an antigen, against 
which selective inhibition of an immune response is desired, to an immunosuppressive 
composition having one or more factors secreted by a glioblastoma cell. 

Although T cell proliferation and IL-2 production were known to be defective in 
glioma patients and in cultures of PBMC exposed to glioblastoma cell supematants, it was 
not known that these T cell defects have their origin in alternation of APC function. 
Therefore, the discovery that exposing isolated or purified APCs to an immunosuppressive 
composition secreted by a glioblastoma cell can be used to specifically inhibit an immune 
response against antigen(s) presented on the APCs is both novel and inventive. In tum, it 
would not have been obvious that exposure of the purified or isolated APCs to the 
composition could be used to treat graft rejection or autoimmune disorders. 

Claims 1-17 and 20-25 

Claims 1-1 7 and 25 of the present application are directed to a method of inhibiting an 
immune response to one or more selected antigens. The method generally involves exposing 
purified or isolated APCs, which present an antigen against which selective inhibition of an 
immune response is desired, to an immunosuppressive composition containing one or more 
factors secreted by a glioblastoma cell. Although the EP references disclose a 97 kD factor 
obtained from a glioblastoma supernatant which inhibits IL-2 dependent T-cell mechanisms, 
there is no teaching or suggestion that one or more factors secreted by a glioblastoma cell can 
be incubated with APCs, in order to selectively inhibit an immune response against the 
antigen(s) presented by the APC. 

In one embodiment of the present invention, the APCs are exposed to the 
immunosuppressive composition ex vivo. This method results in the inhibition of the immune 
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response against the antigen(s) presented by the APC, not all antigens present in a subject. 
This selective inhibition provides a superior result to that taught by the EP references, which 
at most teach the administration of the immunosuppressive composition to the patient, not 
exposing the composition to isolated or purified APCs. Administration of the 
immunosuppressive composition to the patient will not likely produce a selective inhibition 
of the immune response. Instead, the patient's immune response would be indiscriminately 
inhibited, subjecting the patient to the risk of generalized immunosuppression and infection. 

Claims 20-24 of the present application are directed to methods of enhancing 
tolerance in a host mammal to an allogenic donor graft or autoantigen. The method of 
enhancing tolerance in a host mammal to an allogenic donor graft involves exposing APCs 
obtained from a donor mammal to a composition secreted by a glioblastoma cell, and 
administering the exposed APCs to the host mammal to inhibit the host's immune response to 

the donor's allogenic antigen. 

The EP references state that the disclosed immunosuppressant factor obtained from a 
glioblastoma supernatant can be "used in connection with transplant operations to prevent 
rejection" and to treat "diseases where suppression of the body's immune systems is 
indicated . . . [such as] auto-immune diseases" (page 20 EP 0 155 433 and page 23 EP 0 159 
289). However, there is no teaching or suggestion that the tolerance in a host to an allogenic 
donor graft can be enhanced by exposing APCs obtained from a donor to a 
immunosuppressive composition secreted by a glioblastoma cell, and administering the 
exposed APCs to the host to inhibit the host's immune response to the donor's allogenic 
antigen. In addition, there is no teaching or suggestion that the tolerance of a host 
autoantigen can be enhanced by ex vivo exposure of APCs, obtained from the host, to a 
composition secreted by a glioblastoma cell, and administering the exposed APCs to the host 
to inhibit the host's immune response to the host's autoantigen. 

Because claims 1-17 and 20-25 are directed to a previously unidentified method for 
selective inhibition of an immune response, the claims are novel and inventive in view of the 
prior art, and define patentable subject matter. 

Claims 18, 19 and 26-33 

Claims 18, 19 and 26-33 of the present application are directed to an 
immunosuppressive composition for selectively reducing an immune response in a subject, 
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and methods of using and making the composition. Although the EP references disclose an 
immunosuppressive factor obtained from a glioblastoma supernatant, there is no teaching or 
suggestion that one or more factors secreted by a glioblastoma cell can be used to selectively 
inhibit an immune response against an antigen presented by an APC. Instead, the 
administration of the composition to a subject in those references would provide a 
generalized inhibitory effect on APCs of the subject, which would result in non-selective 
inhibition of the immune response, and generalized (undesired) immunosuppression. As 
discussed above, the selective inhibition provided by the present application provides a 
superior result to compositions disclosed in the prior art, which result in a general inhibition 

of the immune response. 

Because claims 8, 19 and 26-33 are directed to a previously unidentified 
immunosuppressive composition for selectively reducing an immune response in a subject, 
the claims are novel and inventive in view of the prior art, and define patentable subject 

matter. 

In conclusion, the cited art of EP 0 155 433 to Fontana and EP 0 159 289 to Sandoz 
fails to disclose or suggest a method of exposing isolated or purified APCs to an 
immunosuppressive composition secreted by a glioblastoma cell to specifically inhibit an 
im mune response against an antigen presented on the APCs, or compositions for such a 
method. The claims therefore define patentable subject matter. 

Respectfully submitted, 

KLARQUIST SPARKMAN CAMPBELL 
LEIGH & WHINSTON, LLP 



One World Trade Center, Suite 1600 
121 S.W. Salmon Street 
Portland, Oregon 97204 
Telephone: (503) 226-7391 
Facsimile: (503) 228-9446 



By 



William D. Noonan, M.D. 
Registration No. 30,878 
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Annotated Copy of Claims Showing Additions and Deletions 



We claim: 

1 . (Amended) A method of specifically inhibiting an immune response to one or more 

selected antigens comprising: 

[a) providing antigen presenting cells (APCs) that present an antigen against 

which selective inhibition of an immune response is desired;] 

[b) ] [incubating the] ex posing purified o r isolated antigen presenting cells (APCs) 
that present an antigen against which se lective inhibition of an immune response is desired 
[with] to an immunosuppressive composition comprising one or more factors secreted by a 
glioblastoma cell [line]. 

2. (Amended) The method of claim 1 , further comprising 

[c) ] introducing the purified or isolated APCs that have been exposed to the 
i^mnnosunnressive composition into a subject in [need of] whom a reduced immune 
response to the antigen is desired , in a therapeutically effective amount sufficient to 
selectively inhibit the immune response of the subject to the antigen. 

3 . (Amended) The method of claim 1 , wherein [providing] the purified or isolated 
APCs [comprises obtaining APCs] are obtained from a transplant donor, and wherein the 
APCs express a transplant antigen against which specific irAib Mo JL glthe^^ 

is desired . 

4 . (Amended) The method of claim 1 , wherein [providing] the APCs [comprises 
obtaining APCs] are obtained from [the] a subject, wherein the APCs present an 
autoantigenic antigen a gainst which specific inhibitio nj>fJhj L i^^ 

5 . (Amended) The method of claim [5] 4, wherein [providing] the purified or isolated 
APCs [comprises incubating the APCs] are incubated with an autoantigenic peptide[s], in 
an amount effective to cause the APCs to present the autoantigenic peptide. 
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6 (Amended) The method of claim 1 , wherein the method specifically, inhibits the 
immune response by inducing apoptosis and/or anergy in T cells specific for the [selected] 

antigen[s]. 

7. (Amended) The method of claim 2, wherein the APCs are obtained from a donor 
other than [a] the subject, and the selected antigens are donor-specific antigens present on 
an allogenic graft. 

8. (Amended) The method of claim [2] 7, wherein the APCs are obtained from a 
donor of an allogenic graft that is transplanted to the subject, and the introducing step 
comprises administering a sufficient dose of the [incubated cells] exposed APCs to the 
subject to specifically inhibit the subject's immune response against an antigen presented by 
the APCs of the donor. 

9. (Amended) The method of claim 1 wherein the [selected] antigen presented by the 
A PCs is an autoantigenic protein of an autoimmune disease. 

10. (Amended) The method of claim [8] 9, wherein the [providing step comprises 
isolating] r^rifiedorjsolated APCs are obtained from a subject suffering from an 
autoimmune disease, and [repetitively exposing] the isolated oj^urified APCs are 
repetitively exposed jo one or more peptide fragments of the autoantigenic protein of the 
autoimmune disease, and the introducing step comprises administering a therapeutically 
effective amount of the exposed APCs to the subject. 

1 1 . (Reiterated) The method of claim 10, wherein the autoimmune disease is selected 
from the group consisting of multiple sclerosis (MS), rheumatoid arthritis (RA), 
myasthenia gravis (MG), systemic lupus erythematosus (SLE), and insulin dependent 
diabetes mellitus (IDDM). 

12. (Reiterated) The method of claim 10, wherein the autoantigenic protein is selected 
from the group consisting of myelin basic protein (MBP), type II collagen, acetyl choline 
receptor (AcChoR), nuclear proteins, and pancreatic islet cell antigens. 
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13. (Reiterated) The method of claim 1, wherein the APCs are selected from the group 
consisting of monocytes, macrophages, and dendritic cells. 

14. (Reiterated) The method of claim 13, wherein the APCs comprise monocytes. 

15. (Amended) The method of claim 8, wherein the APCs comprise monocytes isolated 
or purified from the donor's blood. 

16. (Amended) The method of claim 9, wherein the APCs comprise monocytes isolated 
or purified from the subject's blood. 

17. (Amended) The method of claim 1, wherein the glioblastoma [line] cell is selected 
from the group consisting of SNB 19, U251 A172, A1207, A1235, A2781, U87 MG, 
U138MG and U373 MG. 

18. (Amended) A purified immunosuppressive composition for [the reduction of] use in 
selectively reducing an immune response to one or more selected antigens in a subject , the 
composition comprising one or more factors secreted by a glioblastoma cell [line] that have 
the following characteristics: 

a) incubation of the composition with APCs presenting an antigen, and 
subsequent exposure of the incubated APCs to T cells specific for the antigen, induces the 
T cells to undergo anergy or apoptosis; 

b) a molecular weight greater than about 40 kDa; 

c) ability to bind to anion, but not cation exchange columns; 

d) maintain an ability to induce T cells to undergo anergy or apoptosis under 
the conditions of a) within the pH range of 2 to 11, following heat exposure up to about 
56° C, and following immunoprecipitation of TGF- 61, TGF- 62, TGF- 63, IL-6, 
calcitonin gene related peptide (CGRP), and M-CSF from the composition; and 

e) loses the ability to induce T cells to undergo anergy or apoptosis under the 
conditions of a) following heat exposure above 56° C, or after exposure to trypsin. 




) 
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19. (Reiterated) The immunosuppressive composition of claim 18, wherein incubation 
of the composition with an effective amount of monocytes, dendrites, and B cells causes 
effects comprising the following: 

a) decreased expression of MHC class II antigens and CD 80/86 on the surface of 
the monocytes and the dendrites, but no effect on the expression of MHC class II antigens 
and CD 80/86 on the B cells; 

b) increased expression of IL-10 in monocytes and dendrites; and 

c) decreased the expression of IL-12 in monocytes and dendrites. 

20. (Amended) A method for enhancing tolerance in a host mammal to an allogenic 
donor graft, comprising: 

[providing mammalian APCs from a donor mammal;] 

exposing [the] APCs obtained from a donor mammal to a therapeutically effective 
amount of a composition secreted by a glioblastoma cell, wherein the composition is 
effective to induce the APCs obtained from the donor mammal to secrete one or more 
factors that selectively inhibit clonal proliferation of a T cell that specifically recognizes an 
allogenic antigen presented by the APCs obtained from the donor mammal ; and 

administering a therapeutically effective dose of the APCs obtained from a donor 
mammal that have been exposed to the therapeutically effective amount of the composition 
secreted by the glioblastoma cell to the host mammal to inhibit recognition of the allogenic 
antigen by the host mammal by inhibiting the clonal proliferation of the T cell of the host 
mammal in response to presentation of the allogenic antigen by the APCs. 

21 . (Amended) The method of claim 20, wherein the allogenic antigen is an antigen 
from the allogenic donor graft. 



22. (Amended) The method of claim 20, wherein [providing] obtaining the donor 
mammalian APCs comprises specifically isolating or purifying APCs that recognize the 
allogenic antigen in the donor graft. 
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23. (Amended) The method of claim 22, wherein the APCs are [isolated] obtained 
from a source selected from the group consisting of an organ, tissue, bone marrow and 
blood of the donor mammal. 

24. (Amended) A method for enhancing tolerance in a host mammal to an autoantigen, 
comprising: 

[isolating mammalian] obtaining APCs from the host mammal, wherein the APCs 
present an antigen to T cells which recognize the antigen and undergo a specific clonal 
proliferation to induce an immune response against the antigen; 

culturing the APCs ex vivo in an effective amount of a composition secreted by a 
glioblastoma cell[, the] in an amount [being] effective to induce the APCs to secrete one or 
more factors that selectively inhibit the specific clonal proliferation of the T cells that 
recognize the autoantigen presented by the APCs; and 

administering a therapeutically sufficient dose of the APCs to the host mammal to 
inhibit recognition of the autoantigen by the host mammal. 

25. (Amended) The method of claim 2, wherein introducing the APCs into the subject 
comprises administering the APCs by a route selected from the group consisting of 
intravenous, subcutaneous, intramuscular, and intraperitoneal administration. 

26. (Reiterated) The composition of claim 18 for use as a medicament. 

27. (Amended) The composition of clam 18 for use in a method of treating an immune 
mediated disease, comprising administering the composition to [a patient] the subject [said 
composition]. 

28. (Reiterated) A method of inhibiting an immune response to one more selected 
antigens comprising contacting an APC with the composition of claim 18. 



29. (Reiterated) A method of making an immunosuppressive composition for use in 
suppressing an immune response to an antigen, comprising incubating a supernatant 
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harvested from a glioblastoma cell culture and the antigen with an APC, thereby producing 
an immunosuppressive composition that includes the APC. 

31. (Amended) The method of claim[s] 29, further comprising combining the 
immunosuppressive composition with a pharmaceutical carrier. 

32. (Reiterated) The composition obtained by the method of claim 29. 

32. (Reiterated) The method of claim 29, further comprising purifying the APC to 
produce a substantially pure APC composition prior to incubating with the glioblastoma 
cell culture supernatant. 



33. (Reiterated) The method of claim 29, further comprising purifying the APC to 
produce a substantially pure APC composition after incubating with the glioblastoma cell 
culture supernatant. 
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We claim: 

1. A method of specifically inhibiting an immune response to one or more 
selected antigens comprising: 

5 a) providing antigen presenting cells (APCs) that present an antigen 

against which selective inhibition of an immune response is desired; 

b) incubating the APCs with an immunosuppressive composition 
comprising one or more factors secreted by a glioblastoma cell line. 

10 

2. The method of claim 1, further comprising 

c) introducing the APCs into a subject in need of a reduced immune 
response to the antigen, in a therapeutically effective amount sufficient to 
selectively inhibit the immune response of the subject to the antigen. 

15 

3. The method of claim 1, wherein providing the APCs comprises obtaining 
APCs from a transplant donor, wherein the APCs express a transplant antigen. 

4. The method of claim 1 , wherein providing the APCs comprises obtaining 
20 APCs from the subject, wherein the APCs present an autoantigenic antigen. 

5. The method of claim 5, wherein providing the APCs comprises incubating 
the APCs with autoantigenic peptides, in an amount effective to cause the APCs to 
present the autoantigenic peptide. 

25 

6. The method of claim 1 , wherein the method inhibits the immune response 
by inducing apoptosis and/or anergy in T cells specific for the selected antigens. 
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7. The method of claim 2, wherein the APCs are obtained from a donor other 
than a subject, and the selected antigens are donor-specific antigens present on an 
allogenic graft. 

5 8. The method of claim 2, wherein the APCs are obtained from a donor of an 
allogenic graft that is transplanted to the subject, and the introducing step 
comprises adniinistering a sufficient dose of the incubated cells to the subject to 
specifically inhibit the subject's immune response against an antigen presented by 
the APCs of the donor. 

0 

9. The method of claim 1 wherein the selected antigen is an autoantigenic 
protein of an autoimmune disease. 



10. The method of claim 8, wherein the providing step comprises isolating 
15 APCs from a subject suffering from an autoimmune disease, and repetitively 

exposing the isolated APCs to one or more peptide fragments of the autoantigenic 
protein of the autoimmune disease, and the introducing step comprises 
adniinistering a therapeutically effective amount of the APCs to the subject. 

20 11. The method of claim 10, wherein the autoimmune disease is selected from 
the group consisting of multiple sclerosis (MS), rheumatoid arthritis (RA), 
myasthenia gravis (MG), systemic lupus erythematosus (SLE), and insulin 
dependent diabetes mellitus (IDDM). 



25 12. The method of claim 10, wherein the autoantigenic protein is selected from 
the group consisting of myelin basic protein (MBP), type II collagen, acetyl 
choline receptor (AcChoR), nuclear proteins, and pancreatic islet cell antigens. 



30 



13. The method of claim 1, wherein the APCs are selected from the group 
consisting of monocytes, macrophages, and dendritic cells. 
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14. The method of claim 13, wherein the APCs comprise monocytes. 

15. The method of claim 8, wherein the APCs comprise monocytes isolated 
5 from the donor's blood. 

16. The method of claim 9, wherein the APCs comprise monocytes isolated 
from the subject's blood. 

10 17. The method of claim 1, wherein the glioblastoma line is selected from the 
group consisting of SNB 19, U251 A172, A1207, A1235, A2781, U87 MG, U138 
MG and U373 MG. 

18. A purified immunosuppressive composition for the reduction of an immune 
15 response to one or more selected antigens, the composition comprising one or 
more factors secreted by a glioblastoma cell line that have the following 
characteristics: 

a) incubation of the composition with APCs presenting an antigen, and 
subsequent exposure of the incubated APCs to T cells specific for the antigen, 
20 induces the T cells to undergo anergy or apoptosis; 

b) a molecular weight greater than about 40 kDa; 

c) ability to bind to anion, but not cation exchange columns; 

d) maintain an ability to induce T cells to undergo anergy or apoptosis 
under the conditions of a) within the pH range of 2 to 11, following heat exposure 

25 up to about 56° C, and following immunoprecipitation of TGF- 61 , TGF- 62, 
TGF- 63, IL-6, calcitonin gene related peptide (CGRP), and M-CSF from the 
composition; and 

e) loses the ability to induce T cells to undergo anergy or apoptosis 
under the conditions of a) following heat exposure above 56° C, or after exposure 

30 to trypsin. 
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19. The immunosuppressive composition of claim 18, wherein incubation of the 
composition with an effective amount of monocytes, dendrites, and B cells causes 
effects comprising the following; 

a) decreased expression of MHC class U antigens and CD 80/86 on the 
surface of the monocytes and the dendrites, but no effect on the expression of 
MHC class H antigens and CD 80/86 on the B cells; 

b) increased expression of IL-10 in monocytes and dendrites; and 

c) decreased the expression of IL-12 in monocytes and dendrites. 



20. A method for enhancing tolerance in a host mammal to an allogenic donor 
graft, comprising: 

15 providing mammalian APCs from a donor mammal; 

exposing the APCs to a therapeutically effective amount of a composition 
secreted by a glioblastoma cell, wherein the composition is effective to induce the 
APCs to secrete one or more factors that selectively inhibit clonal proliferation of a 
T cell that specifically recognizes an allogenic antigen presented by the APCs; and 

20 adniinistering a therapeutically effective dose of the APCs to the host 

mammal to inhibit recognition of the allogenic antigen by the host mammal by 
inhibiting the clonal proliferation of the T cell of the host mammal in response to 
presentation of the allogenic antigen by the APCs. 

25 21 . The method of claim 20, wherein the allogenic antigen is an antigen from 
the donor graft. 



22. The method of claim 20, wherein providing the mammalian APCs 
comprises specifically isolating APCs that recogmze the allogenic antigen in the 
30 donor graft. 
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23. The method of claim 22, wherein the APCs are isolated from a source 
selected from the group consisting of an organ, tissue, bone marrow and blood of 
the donor mammal. 

5 

24. A method for enhancing tolerance in a host mammal to an autoantigen, 
comprising: 

isolating mammalian APCs from the host mammal, wherein the APCs 
present an antigen to T cells which recognize the antigen and undergo a specific 
10 clonal proliferation to induce an immune response against the antigen; 

culturing the APCs in an effective amount of a composition secreted by a 
glioblastoma ceil, the amount being effective to induce the APCs to secrete one or 
more factors that selectively inhibit the specific clonal proliferation of the T cells 
that recognize the autoantigen presented by the APCs; and 
15 administering a therapeutically sufficient dose of the APCs to the host 

mammal to inhibit recognition of the autoantigen by the host mammal. 

25. The method of claim 2, wherein introducing the APCs comprises 
administering the APCs by a route selected from the group consisting of 

20 intravenous, subcutaneous, intramuscular, and intraperitoneal administration. 

26. The composition of claim 18 for use as a medicament. 

27. The composition of clam 18 for use in a method of treating an immune 
25 mediated disease, comprising administering to a patient said composition. 

28. A method of inhibiting an immune response to one more selected antigens 
comprising contacting an APC with the composition of claim 18. 
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29. A method of making an immunosuppressive composition for suppressing an 
immune response to an antigen, comprising incubating a supernatant harvested 
from a glioblastoma cell culture and the antigen with an APC, thereby producing 
an immunosuppressive composition that includes the APC. 

5 

31 . The method of claims 29, further comprising combining the 
immunosuppressive composition with a pharmaceutical carrier. 

32. The composition obtained by the method of claim 29. 

10 

32. The method of claim 29, further comprising purifying the APC to produce a 
substantially pure APC composition prior to incubating with the glioblastoma cell 
culture supernatant. 

15 33. The method of claim 29, further comprising purifying the APC to produce a 
substantially pure APC composition after incubating with the glioblastoma cell 
culture supernatant. 



20 



